Introduction
, Hyun Kyung Moon 5 , Jeongseon Kim 1 * colorectal cancer, while milk most likely protects against colorectal cancer. Salt and salted foods are a probable cause of gastric cancer, and Cantonese-style salted fish is a probable cause of nasopharyngeal cancer. The cancer incidence rates differ among countries (Ferlay et al, 2014) . High incidence rates of breast cancer have been observed in Europe and North America; in contrast, Eastern Asia has a very low incidence rate of breast cancer, but the incidence rate of colorectal cancer is increasing rapidly and the incidence rate of gastric cancer is very high. Dietary factors as well as other lifestyle and environmental factors might be responsible for these large discrepancies across countries.
We have previously reviewed studies of cancer epidemiology that have focused on dietary factors for Korean populations (Woo and Kim, 2011) . Various food types were tested to find the association with cancer risk. In this study, we aim to calculate the summary estimates of each dietary factor on cancer risk using previously reported studies in the Korean population.
Materials and Methods

Study selection
A systematic search for studies was performed using KMBase, KoreaMed, and PubMed with the keywords '(Korean or Korea) and (food or diet or intake or nutrition) and cancer risk ' up to June 20, 2014 . We also reviewed the references cited in the articles to identify additional studies for inclusion. The inclusion/exclusion criteria were as follows: (1) original articles with a case-control or cohort design; (2) articles reporting on cancer risk and diet in the Korean population; (3) studies reporting adjusted odds ratios (OR) or relative risks (RR) with 95% confidence intervals (CI) for the risk of cancer in subjects with the highest category of food intake compared with those with the lowest food intake; and (4) in cases of multiple publications drawn from studies of the same population, only the most recent study was included.
Data collection
Data on authors, publication year, study design, types of diet, cancer type, number of cases and controls, and adjusted OR/RR and 95% CI were collected for the metaanalysis. The multivariate-adjusted values for the OR/RR and 95% CI were selected for the meta-analysis to reduce the effects of potential confounding variables. Studies that reported subgroup-only analyses were excluded except for those that categorized by sex, which are totally independent of each other.
Statistical analysis
All statistical analyses were performed using the STATA software package (version 12; Stata Corp, College Station, TX, USA). Log point effect estimates and the corresponding standard errors were calculated using the covariate-adjusted point effect estimates and 95% CI from selected studies and were weighted by the inverse variance to calculate the summary estimates. The heterogeneity across studies was measured using the Q-test based on the χ2 statistic. Heterogeneity was considered statistically significant when p < 0.1 for the Q-test and was quantified using the I2 test. Based on the heterogeneity of the included studies, fixed or random effects models were selected to calculate the pooled effect measures.
Results
Various diets among the Korean population have been studied for the risk of gastric (10 studies) (Kim et al, 2002; Ko et al, 2013; Ko et al, 2009; Lee et al, 1995; Lee et al, 2003a; Nan et al, 2005; Park et al, 1998; Park et al, 2000; Wie et al, 2014; Zhang et al, 2009) , colorectal (5 studies) (Ahn et al, 2006; Kim et al, 2011; Kim et al, 2003; Lee et al, 2005; Oh et al, 2005 ) and breast cancer (10 studies) (Cho et al, 2010; Do et al, 2007; Hong et al, 2008; Kim et al, 2009; Kim et al, 2008; Lee et al, 2007; Lee et al, 2004; Lee et al, 2003b; Shin et al, 2010; Yu et al, 2010) (Tables 1-3) ; the studied diet types have been mostly soy products, fruits, and vegetables. A limited number of studies were conducted for each diet. The diets that were reported in more than 2 studies were combined to estimate the summary effect. Table 4 shows the summary estimates of the cancer risk in the group with the highest food intake compared to the group with the lowest food intake. In the summary estimates, the subjects with the highest intake of soybean curd, soybean, and soymilk had a significantly lower gastric cancer risk compared to the subjects with the lowest dietary intake 
Discussion
The effects of dietary factors on cancer risk were estimated by pooling the estimates of the reported observational studies in the Korean population. The most frequently studied food types were soy foods, fruits, and vegetables. The cancer types studied were gastric, colorectal and breast. Soy foods, fruits and vegetables including allium vegetables were associated with a reduced risk of gastric cancer, but high salt and high salt containing food intake was mostly associated with an increased risk of gastric cancer. Colorectal was the least studied cancer type in association with food. Meat intake was positively associated with colorectal cancer risk. Similar to gastric cancer, soy foods, fruits and vegetables showed protective effects against breast cancer, but no food items were positively associated with breast cancer risk.
Gastric cancer was the most commonly developed DOI:http://dx.doi.org/10.7314/APJCP.2014.15.19.8509 Diet and Cancer Risk in the Korean Population: A Meta-analysis (Jung et al, 2014a) . Among the leading cancer types, gastric, colorectal, and breast, which are more likely to be associated with diet, were frequently reported in the Korean diet-cancer association studies. Diet has been considered to play a major role in disease incidence and prognosis including cancer (Willett, 2000; Zeng et al, 2013 
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Fruits ≤ 1/wk 1 (pre) residence, occupation, income, 2-3/wk 0.61 (0. differences and food availability. The typical Korean diet includes steam-cooked rice, soups, and side dishes consisting of vegetables, soy foods, seafood, and meat. These side dishes were often cooked with condiments containing high salts.
According to WCRF (WCRF, 2007) , both fruits and vegetables (non-starchy and allium) have been shown to protect against gastric cancer, while salt and high salt foods most likely increase gastric cancer risk. Allium vegetables and fruits reduced the risk of gastric cancer in the summary estimates as has been shown in previous research. Although the pooled risks were quite low, the summary estimates of vegetable consumption were not significantly associated with a reduced risk of gastric cancer. The coverage of vegetables was somewhat different across studies, and vegetables are often consumed with high salt condiments in the Korean population. Studies that report salted vegetables separately showed a positive association with gastric cancer risk. As expected, salt intake was a strong cause of gastric cancer in summary estimates, and Kimchi also showed a strong positive association. Pickled and preserved vegetables were significantly associated with gastric and esophageal cancer in studies conducted in other Asian countries (Jakszyn and González, 2006; Jiang, 2013; Kim et al, 2010; Lin et al, 2014) . It is probably because of the salt, but also because of N-Nitrosodimethylamine (Chikan et al, 2012) . Limited evidence was suggested that pulses (legumes) are associated with a reduced risk of gastric cancer (WCRF, 2007) . However, the summary estimates showed a significant negative association between soy food intake and gastric cancer risk in the present meta-analysis, with the exception of soybean paste, which contains high salt levels. Because soy foods are widely consumed by the Korean population, the protective effect might be easily detected. Meat intake was not significantly associated with gastric cancer risk in the summary estimates. However, charcoal broiled meat was associated with an increased risk in a study (Park et al, 1998 DOI:http://dx.doi.org/10.7314/APJCP.2014.15.19.8509 Diet and Cancer Risk in the Korean Population: A Meta-analysis not be found.
The positive association between meat intake and colorectal cancer risk found in the summary estimates is consistent with previous results finding that red meats and processed meats are convincing causes of colorectal cancer (WCRF, 2007) . Most selected studies reported the effect of total meat intake on colorectal cancer risk, nevertheless, a strong positive association was found. The summary estimates of the effect of meat intake on colorectal cancer showed homogenous results across the studies and did not change when including Wie et al (Wie et al, 2014) , which reported red meat intake only.
Breast cancer was the most frequently studied cancer type for the effects of diet on cancer risk in the Korean population. Vegetables were mostly associated with a reduced risk of breast cancer in the summary estimates, although the summary estimate of total vegetables was not significantly associated. Soy foods were suspected to be associated with a lower incidence of breast cancer in Asian populations. Soy foods were inversely associated with breast cancer risk in Asian population (Dong and Qin, 2011; Liu et al, 2014; Yamamoto et al, 2003) . Isoflavones, which are abundant in soybeans, have a similar chemical structure to human estrogen. Isoflavones exert anti-estrogenic effects in a high-estrogen environment and estrogenic effects in a low-estrogen environment (Messina, 1999) . Thus it was hypothesized that the effects of isoflavones on breast cancer risk might vary by menopausal status. Soybean curd showed a protective effect only in post-menopausal women in the summary estimate. Although not statistically significant, the summary estimates of legumes on breast cancer also differed by menopausal status. However, it was suggested that the inverse association between soybeans and postmenopausal women might be related to lifestyle factors (Helferich et al, 2008) and increased time of soy consumption (Korde et al, 2009 ).
The majority of the selected studies were casecontrol design, which is more likely to have selection and information bias. The case-control studies reported the protective effects of dietary factors such as fruits and vegetables against various cancers, but a prospective cohort study showed no strong relation between nutrition and cancer. Thus it was suggested that the protective effects of diet on cancer were overstated (Michels, 2005) . However, the case-control studies still suggest a diet-disease relationship (Kaaks and Riboli, 2005) . The cohort study (Ko et al, 2009) could not find the significant association between gastric cancer and the tested food items. However, fruit and vegetable consumption were inversely associated with gastric cancer in both casecontrol and cohort studies in the previous meta-analysis using studies from all countries. The relationship might be very difficult to detect if the dietary factor effect size is quite low, given the difficulties of precise dietary assessment. The major limitation of the present metaanalysis is the very limited number of selected studies covering each diet type. The summary estimates could be easily affected by one paper and the publication bias could not be tested. Thus caution should be made when interpreting the results. c 'soybean products' (Kim et al., 2002; Ko et al., 2009 ) , 'soybean/ tofu' (Ko et al., 2013) , and 'nonfermented soybean foods' (Zhang et al., 2009) were included.
d 'salt' (Park et al., 1998) and 'sodium' (Zhang et al., 2009) were included. e 'pulse' (Lee et al., 2003b) , 'total soy foods' (Do et al., 2007) , and 'total soy products' (Cho et al., 2010) were included. risk, most of the selected gastric cancer studies reported total meat intake only, thus a positive association could
In conclusion, various diets such as soy foods, fruits and vegetables were mostly associated with a reduced risk of cancer in the Korean population. Intakes of high amounts of salt and salty foods, and meat were associated with an increased risk of gastric and colorectal cancer, respectively.
